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BY

..AUN M.DORAN] CHECKED BY i1pR: 8" 9-22-3/ DHAWlNG.

STORMWATER EQUALIZATION

500 0

POINT BAR DEPOSITS TO ESTABLISH
GROUNDWATER QUALITY (4)

MONITOR WELL COMPLETED IN
SHALLOW SAND DEPOSITS AS EARLY
INDICATORS OF GROUNDWATER
CONTAMINATION (5)

500 FEET
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IDAIPUXIDILADN LA  WELL COMPLETION RECORD

VISUAL CLASSIFICATION OF S
PROJECT NAME _CSSRA528  PROJECT NUMBER SW81-491

9.06
COORDINATES } : DRILLING METHODS Rotarv

¢ 2

ohol-aJl | PAGE_1_oOF_2
. FIELD ENG./GEQ.YJL APPROX. ELEV, 1394 feet MSL BORING NO £

bate _ 9-2-81

E bb.ou
t__CASING INFORMATION GROUNDWATER LEVEL DATA
SIZE DEPTH |ACTUAL TIME DEPTH

’ mJ x o W
Z2st ek |28 £ g
ol | WY ey > DESCRIPTICN REMARKS
qgid| 23 |2 @
- og Odn 28 “% -l vi
8 Haz2qu | X = lo
2dd3" oz (39| 8 |
o 2
~ 5
L] Brown Silty Clay
(10
N
@
o .
E: 7 18.0'
0—
_25_]
t : Gray Silt, Trace of
Foo- Clay
]
3;:—-
E p 38.0
40_]
A Gray Silt
Ly 45.0"

. | NOTES:

l IOEA NPT ANNTLAN




ADSANPUXI DT ADNILN  werL coMPLETION RECORD

VISUAL CLASSIFICATION OF S

PROJECT NAME “Ef3A58%d _ PROJECT NUMBER
FIELD ENG./GEQ._ YJL APPROX. ELEV.

SWB1-491

PAGE 2_OF ___2
BORING NO._11

COORDINATES

DRILLING METHODS Rotary

DATE_9-2-81

FORMATION GROUNDWATER LEVEL DATA
SIZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME ! DEPTH
1
|
|
—
1
n - 4 o aJ 3
2zl |2 Z¢ g §
L [Bouza| 88 [wrF g |5 DESCRIPTICN REMARKS
("] lﬁz oo - z 4 vi
o |24 ;22 oW z‘ 3 o
| (8] =
?__-_0_:
L'__55__ Gray Silt, Trace of !
. - Clay
607
o -
T
£ ) (A ML
=70
. Gray Clayey Sand
T
. 9 Tip of Monitor Well at
: ] 78.6"
3 -
—8
- - Bottom of Drilling at
C ] 80.0°"
NOTES-

TCANZI2IDT AVNTA




ID2AIZIADIADNILA

PIEZOMETER SENSITIVITY TEST

SROJECT NAME AMERICAN cyana>  TESTED BY YL paTe Z//S)
SRO.ECT NO. 3w&i- <2 :

BORING NO. _Miws weil  We |
PIEZOMETER NO.
TEST TRIAL NO. l ,
GwL BELOW TOP OF PIPE PRIOR TO TEST 4
TIME READING TAKEN 1725 HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME EL APSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
. / 0.8
2 0|I6 : .
. BASED ON THE ABOVE DATA, IT 1S CONCLUDED THAT THE PIEZOMETER IS:
__ %X FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY

IDANZIPOILADNILA




O APRPIDILLADNILA

PIEZOMETER SENSITIVITY TEST

F:‘.‘-OJEICT NAMEZMERICAN exXAVAMIDTESTED BY ECB./.TLF DATE t/20/8 2
FROJECT NO, _sw3t- 991

BORING NO._MIiTag ey w1
PIEZOMETER NO. a1

TEST TRIAL NO. 2- p
~wWL BELOW TOP OF PIPE PRIOR TO TEST 7.3/

TIME READING TAKEN 1136 HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)

0.2 0./0

£.5 o. 1t
C. S D.2y

XY C.3¢

l.2¢g 0.25

/. S0 .03

1.7 £ S, E5

2L £.£5 -
SL s 6.2

e S *

275 £.3a

3.oc 0. %9

3.25 0. 83

350 0.892

3.2 0.73 .
4.00 D.2F R

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS¢

X _ FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY '

IDARPTPDILADNILA




EDSAIPHAODIADNILIA  vrr comm:m-m RECORD
VSUAL CLASSIFICATION OF S

2 210

PROJECT NAME Cxanamid _ PROJECT NUMBER _SW81-491 | page 1 oF !
FIELD ENG./GED. APPROX. ELEV, 14.27 feet MSL | BORING fo_-é'l'f—
“OORDINATES S 41.92_ DRILLING METHODS _Rotary | DATE_S-3-61
1:'
GROUNDWATER L EVE TA
SIZE ACTUALTIME| DEFTH__[IACTUAL TIME| _ DEPTH
.
1
v [ 4 : ]
AN
I [Eglusal oY we i 8 |5 DESCRIPTICN REMARKS
3 "55§§': 33 |52] 2 |v
paldZ" ng |59 8 |a
o >
o 5]
[ ] Brown Clay
30
' 13.0°
20—
- : Gray Silty Clay
25 ]
E . Tip of Monitor Well at
. 28.7
. .
) Bottom of Drilling at
: 30.0"
b
T
NOTES:

IOATZ2OT AANTLN




IDADCIXIDIADNILA

0.25_
o om0

PIEZOMETER SENSITIVITY TEST

PROJECT NAME AMERICAN] CYANAMID TESTED BY YJ L DATE __4/11/8]

PRCJECT NO._Sw8\- 44 )

BORING NO _MONMOR _WEL( MO 2

PIEZOMETER NO.
TEST TRIAL NO. l

r

GWL BELOW TOP OF PIPE PRIOR TO TEST [
TIME READING TAKEN I fd HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES)

DROP OF WATER (FEET)

0.2}

6.2

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

N FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY

IDAIZIPOILADNILA




IDADIPUXDIADNILA WELL COMPLETION RECORD ¢ ¢ el
VISUAL CLASSIFICATION OF SOILS

PROJECT NAME _C¥anazid  PROJECT NUMBER Su81-40) [ eacel or I
FIELD ENG./GEQ._YIL___ APPROX. ELEV. 12:28 feet W31 BORWG No 72
. COORDINATES 5 137337 DRILLING METHODS _Rotary — ——
E LN _ ———
[ CASING INF g

FORMATION | __________8
SIZE DEPTH__|ACTUAL TIME

v [ 4 3 w 6
Bl [ [5]E [ .
E 2 0T % ;;‘ we | 8 |5 DESCRIPTION REMARKS
W 19 oi’n 28 ;'E ] i
© Buzzl| sw|g<| 5 |
1 Sm g Yz | N g
i —
8 .
.L -
[ 3 -
5]
] Brown Clay
10—
. (15
- 18.0"
—20_]
S
- Brown to Gray Silty
== Clar
E‘ . Tip of Monitor Well at
- 28.3"

Js

IBottom of Drilling at
‘130.0"

'llTl!"l'l"

. NOTES:

152 A2 HT-ADINILA




IDINIPIX DT ADNILA

PIEZOMETER SENSITIVITY TEST

PRCJECT NAME . AMERICAN ovad'tiD TESTED BY YL DATE =/ /€]
PRCJECT NO._Su:gi- £91

BORING NO. MoHirp® wEll Mo, 3
PIEZOMETER NO.
TEST TRIAL NO. I T
ewL BELOW TOP OF PIPE PRIOR TO TEST S =D
TIME READING TAKEN 1712 HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER(FEET)
0.1 &2

. 0.34 0.7 |

. BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

_.2./;_ FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDAIPTPOLONLA



DA UPURN DT ADNIL WELL CQPLETION RECORD
VISUAL CLASSIFICATION OF S

— Ameraican

PROJECT NAME C¥anamid  PROJECT NUMBER. SwB1-491 pagE__lLoF 2

b -
FIELD ENG./GEO.__YJL APPROX. ELEV, 0 27 Teet Tt gg:zlﬂg_ggs__l”
. COORDINATES .S 31539-%9 DRILLING METHODS _Rotary
E

| CASING INFORMATION

SIZE DEPTH |ACTUAL TIME

| e || = 3 w
. ]gést' x& gg 2 g
= [Bglutz ;g wre | 8 |5 DESCRIPTION REMARKS
eddzn| 20 (32| o [«
EHJ SF| QW ¢< 6 U
2478 | = |» o |a
. v =
- 5
0] Brown Clay
o
E? ] 20.0"
U-
— 5
|-
~30.
: Gray Silty Clay
Eo_‘
1

NOTES.

o
Y

TN 1D
T AR




ADPSAIAU DI ADNILAN  wen com;;z—non RECORD
VISUAL CLASSIFICATION OF S

PROJECT NAME CVanacia” _ PROJECT NUMBER __SWB1-491 [ page 2 oF_2

FIELD ENG./GEQ._XJL ___ APPROX. ELEV. BORING NO 4
COORDINATES DRILLING METHODS _Rotary | DATE—=2—%-
CASING INFORMATION GROUNDWATER LEV ATA
SIZE 'Qﬂiéﬁ'n ACTUAL TIME g‘o’%ﬁﬁ ACTUAL TIME| _DEPTH
[ ]
1
Il
=
[7ed o : w
_ Bes® |2 (%2 2 g
e & ;,53- ;g Wi g 3 DESCRIPTICN REMARKS
w lo 82 |25 |182) o v
© EudZ2iqu g 5 [©
< by} x| b7 g
:_50: Gray S5ilty Clay
- - 53.0"
57

Gray Sandy Silt

Tip of Monitor Well at
62°'

Bottom of Drilling at
65.0"

!rIlllllllIL\Tlll;\l'llLll

Ln
llllll_l_LnIllllllllllllLJ Illl?lll

ll'l""l’i

NOTES:




DA IODIADNILA

PIEZOMETER SENSITIVITY TEST

SROJECT NAME _AMERICAN cYANAMID _TESTED BY__YT L DATE q/”/g!
>ROJECT NO._Sw&i-44q]

BOKRING NO._McoaltmP wWELL, No ¢
P;:EZOMETER NO.

TEST TRIAL NO. ! | i
GWL BELOW TOP OF PIPE PRIOR TO TEST & —7]
TIME READING TAKEN 1707 HRS

THE PIE2ZOMETER WAS FILLED WITH WATER. THE FOLLOWING-DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
D|5 0.2

¢ Lo 2,35

BASED ON THE ABOVE DATA, IT 1S CONCLUDED THAT THE PIE-ZOMETER 1S:

. X __ FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDANPPOIADNILA



ADINTPAPI DI LA DNILA

PIEZOMETER SENSITIVITY TEST

DATE _/22/82

PROJECT NAMEAMER!CAN _gXANAVIDTESTED BY_J&F

PROJECT NO. S8/ =-<9]

BORING NO._MON'ToR w'fel v, ¢

PIEZOMETER NO. <

TEST TRIAL NO. Z p
swL BELOW TOP OF PIPE PRIOR TO TEST £,.926

TIME READING TAKEN [425 HES

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
c.z8 0.1 2
0.50 ¢. 28
6. 75 o 55
7. 60 0 7/
1.26 p .86
/! Lo /,od

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

X FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

ANPIDILADNILA




IDINIPHADIADNILA

VISUAL CLASSIFICATION OF S
SMd  PROJECT NUMBER _SWB1~491

ROJECT NAME T

WELL COMPLETION RECORD

page L oF ___2

 Z-|

FIELD ENG./GEQ. - YJL___ APPROX. ELEV. 10.10 feet 7>} sorine Np . fo.
COORDINATES = fb:;- DRILLING METHODS _ Rotarv | DATE —————
| F T GROUNDWATER LEVEL DATA
SIZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME | DE PTH
b p o 5 s
_ Bof fop%y| € |8
£ ﬂS‘QES 23 | uF g (& DESCRIPTICN REMARKS
8 25380 25|22 | 2 |3
. . Brown Clay, Trace of
— 5— Organics
E ] 8.0 -
10 ]
C ]
s Brown to Tan Silty Clay
- .
(20

23.0

T
[
L
l_Ll_LLL

3
]

llllllllll

lg.""l
o

| I |

D~
Ln

Tan Silt, Trace of
Sand

45.0

Tip of Monitor Well at
28"

NOTES.

DA NPT LD

N

<0

A



EDSAICHADIADNILN  wELL coMPLETION RECORD ¢ 210

VISUAL CLASSIFICATION OF SOIL.S
PROJECT NAME CUERAREER PROJECT NUMBER _SWB1-491 | page 2 or__Z

.' FIELD ENG./GEO, YIL APPROX. ELEV. BORING NO A5
COORDINATES DRILLING METHODS _Rotary | DATE _2-22°00 _
] FORMATION GROUNDWATER VEL DATA
SIZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME ___EPTH

i i

n - 4 o 5
x g EE . EE z‘é’ S g o
T [Buzs| Ly |wF g > DESCRIPTICN REMARKS
o 250|280 |2e
g gz OL | E0 | SZ - vi
altd Ve | o @ o0
3 S
[ 50
[ Gray Silty Clay )
[ 5
—)
- Bottom of Drilling at
_ 60.0"
L

Q
IllllllllLIlllIllllllllll llllrlllll

“TT"-'-T'TI'-"_' "'T'T"‘lﬁ'r' -

I:r
[}
I"l | I I |

IDANZRIDTADINA




ID2NIZIX( DT ADNLA

PIEZOMETER SENSITIVITY TEST

SROJECT NAME AMERICAN oY ANAMD TESTED BY_YS L DATE _2/!1/8)
PROUECT NO,_SuCi- €7 -
BORING NO._MSwiTo® umil We D
PIEZOMETER NO.
TEST TRIAL NO. 1 ’
GWL BELOW TOP OF PIPE PRIOR TO TEST 1
TIME READING TAKEN 120 585

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
. c.5 .33
I\ 0 0.52

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER 1S:
X FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDANPIADIADNILA



ADZNNPPIDIADNILA

PIEZOMETER SENSITIVITY TEST

P=0OJECT NAME&MEPICAN oviuemioTESTED BY_T&F DATE __t/2o/82
PROJECT NO. Sw&l-449]|
BORING NO._MsNiToe were i 5

PIEZOMETER NO. K-
TEST TRIAL NO. ,
WL BELOW TOP OF PIPE PRIOR TO TEST 4.62
TIME READING TAKEN 1955 HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME EL APSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
c.26 0.2/
. c.So .28
c.15 .52
[- o0 .76
.28 0,717
].80 0. 5%
.25 0,97
2.0¢0- {. 1D

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

. — X _____ FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDANPIPIILADNILA




IDSNIPHADTADNILY  WELL COMPLETION RECORD PRI
VISUAL CLASSIFICATION OF SOILS

! — o ericap,
PROJECT NAME “Cyznamid  PROJECT NUMBER _SW81-491

pace_l_of__1

TIELD ENG./GEO._YJL ___ APPROX. ELEV. _B.98 feet MNSL [ BORING NO #6

COORDINATES S 2634.19 __ DRILLING METHODS Rotarv
. 0 ¥ 11}

pargl—9-81

——

CASING INFORMATION GROUNDWATER Vv ATA
S51ZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME | DEPTH

t

§|
I
' @ - w
_ 33-35& o |2¢ | & é
s |2g o2 ;;‘ wr | B |5 DESCRIPTION REMARKS
w8, Odn 28 ;'g 4 7]
© fua2®|su << 5 |©
aH e | | e 7] L)
et =]
l: .
— 5]
' . Tan Silt Clay
10—
i 13.0°
R Tan Clay
. 18.0!
0]
—25— Tan Silty Clay
E . Tip of Monitor Well at
—30 28’
. |Botrom of Drilling at
- 30.0'
In. ES:

MMMNM




IDZANIXDIADNILA

PIEZOMETER SENSITIVITY TEST

SROJECT NAME AMERICAN ¢vandnip TESTED BY YT L DATE /1 1/8I
SROJECT NO._Sw & —a? |

BORING NO. MW WELL. No &

PIEZOMETER NO.
TEST TRIAL NO. L T
GWL BELOW TOP OF PIPE PRIOR TO TEST
TIME READING TAKEN 1e4d HRS

A
|
V]

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING PATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME {(MINUTES) DROP OF WATER (FEET)
. 0\ 5 O| 33 -
|. O 0.55
. BASED ON THE ABOVE DATA, ITIS CONCLUDED THAT THE PIEZOMETER IS:

X ___ FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

ADZAIPIPOTADN LA



IDINIPUA DI ADNILA WELL COMPLETION RECORD 2
~_VISUAL CLASSIFICATION OF SOILS
PROJECT NAME _Cyanarid _ PROJECT NUMBERSW81-491 _ | pacel _of.__ =
FIELD ENG./GEOQ. YJL APPROX. ELEV. _6.83 feet MSL B°R|NG°ND £7
COORDINATES § 3259.17  DRILLING METHODS _Rotary DATE _9-1-81
CASING_INFORMETON GROUNDWATER
SI1ZE DEPTH JACTUAL TIME DEPTH
2 SE xx gE ; §
z |20y Wy | Wi = DESCRIPTICN
= wEF S |wE | § |5 REMARKS
w leddd[28]ag|  |w
o EE JF0) qw 3: = 1Y
VelRd o | @ 8 |«
S >
5
107 Brown Clay
(157
£ 20.0"
20
- 5_-:
] Gray Silty Clay
. o—
35—
[ 40_] 39.0°
C . Dark Gray Fine Sand
-&5 -
NOTES-
DA NPAAIDT A7

T

N LA



. __,_ '
i-r"r'r-r']r 'lllllll'

ADSAN2II I DI A DN\  WELL COMPLETION RECORD
VISUAL CLASSIFICATION OF SOILS ;

__g_gmrggugzm GROUNDWATER LEVEL DATA
SIZE DEPTH _|ACTUALTIME| DEPTH _J|ACTUAL TIME| DEPTH

nocrican p
PROJECT NAME _Cyanarid  PROJECT NUMBER _SW81-491 PaGE 2_oOF 2
rELD ENG./GEO._YJL APPROX. ELEV. BORING NO _f7

JORDINATES DRILLING METHODS _Rotarv DATE 9-1-81

: w
§£S§ {28 & g
Z BgwnEa| U8 | ur g |5 DESCRIPTICN - REMARKS
H gg ga’: ;8 %% - v '
adpI=lSwig<| o |©
o P Eilo b ]
i =
] i Well at
t ] Dark Gray Fine Sand :‘;'p.’?f Monitor Well a
-0
Bottom of Drilling at -
50.0"

llIII

I"' l.ll.lllll.lIlllllll_l.lllllllllllllllllllll

IDZANZI2IDT APNILAN




1D\ 11T ADPNILA

_PRCJECT NAMEAMERICAN

PIEZOMETER SENSITIVITY TEST

CVANAMDTESTED BY T L

PROJECT -NO. _SW&I1—<= |

PIEZOMETER NO.

BORING NO._MINITOR  WwEg(L NO 7

TEST TRIAL NO.

GWL BELOW TOP OF PIPE PRIOR TO TEST
1£37 HRS

TIME READING TAKEN

1)
s'-¢

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING-DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME EL APSED.

ELAPSED TIME (MINUTES)

DROP OF WATER(FEET)

(WELl  caulD NoT TE miuEo! witH wWATER

DATE _S/11/8)

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

__ X _ FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY

IDANPAXDIADNILA



A DINIPI>IDTADNILAN

PIEZOMETER SENSITIVITY TEST

PROJECT NAMELMEEICAN CVANAMIDTESTED BY _tf DATE_'/?_-'-‘[—'E-_
PROJECT NO._Sw®l- 49]

BORING NO._MDXITOR WELL NE 3

PIEZOMETER NO. 3

TEST TRIAL NO. A ,
GwL BELOW TOP OF PIPE PRIOR TO TEST _ 3.02
TIME READING TAKEN 1440 HRS

THE PIEZOMETER WAS FILLED WITH WATER, THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER(FEET)
C.'Zg l.‘Z ' I( -
c, 50 -
.35 2.e8
/[. 00 2.96 P

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

X FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDARPIIITDNILA




DA P AODIADNILA WELL COMPLETION RECORD ¢ ¢ el
VISUAL CLASSIFICATION OF S

PROJECT NAME —E¥Enanid  PROJECT NUMBER SKEL-491 PAGE_1 OF 2
FIELD ENG./GEO. . YJL APPROX. ELEV. __~°" ~~"| BORING ;33:511*_
COORDINATES X_443:75 __ DRILLING METHODS _Rotary | PATE——————
S48 .40
i FORMATION GROUNDWATER LEVEL DATA _
SIiZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME | DEPTH
I
j[ 1
!
o [ 4 o :‘l s
. [Fast loz oy |
£ [BgeEs| J% (U g |5 DESCRIPTION REMARKS
WO gi’ !8 “E - v
o 25239 qw iq 5 [©
QUG [z |e | & |
s =]
5. I
. rown Silty Clay
- J -
[
10— !
C ] 12.0'}
- 4
—20—- Brown to Gray Clay
[ 5]
E ] 28,0
30—
- d
35 1
1 Gray Fine Sand
B Tip of Monitor Well at
“ [}
0— . 38
N CES:

IDSMIZIPIADNILA




IDSNNPUXI DT ADNILA  wELL cOMPLETION RECORD ¢ ¢l

VISUAE CLASSIFICATION OF SOQILS a
R0JECT NAME _Coanatad _ PROJECT NUMBER __SWB1-491 [ page. 2 of__2

IELD ENG./GEO.___YJIL ____ APPROX. ELEV. ao:sms 393.__:_:{._
. -OORDINATES DRILLING METHODS __ Rotarv | DATE —— —

CASING INFORMATION GROUNDWATER LEVEL DATA _
SIZE DEPTH ACTUAL TIME DEPTH ACTUAL TIME | DEPTH

DESCRIPTICN REMARKS

DEPTH
PER 30 CM,
BLOWS ON

SAMPLER PER

15 CM.
SAMPLER
RECOVERY
SAMPLE NO.

AND TYPE
SOIL PROFILE
U.SCS. SYMBOL

CASING BLOWS

|Gray Fine Sand

T [’
[ | Illllllll

Bottom of Drilling at
60'

I—T"T-'ﬂ_l

ri—YT_1|l||Il||Il"
lllllllllIlllllllllllllllllll

l?
Im

IDCANZA2IT ANMNILAN




IDSAI2I>DIADNILA

PIEZOMETER SENSITIVITY TEST

PROJECT NAME AMERICAN cwANAMID TESTED BY_ YT L
PROJECT NO,__Swai- 49 |

BORING NO
PIEZOMETER NO.

MONITOR  VELL No &

TEST TRIAL NO. !

GwL BELOW TOP OF PIPE PRIOR TO TEST
1729 MRS

TIME READING TAKEN

N
o' =1

DATE Q41 /R/

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING -DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME EL APSED.

ELAPSED TIME (MINUTES)

DROP OF WATER(FEET)

. D=RMEARLTY AT —ME TP

wlA s

FuapL] Tme e

WELL  Cp) o vor

S0 _Miod THAT O ET

= =ilgo

AT

=y

) L]

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

X FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY

IDANPIXDT ADNILA



IDINRPIPIDIADNILA

PIEZOMETER SENSITIVITY TEST

. PROJECT NAME #u€errcAN eyrnvasGTESTED BY é!!‘f/-f"t--“ DATE_LL_{ 2o/852
PROJECT NO._Swei- 99)

BORING NO. Aeryror S vn, 8

PIEZOMETER NO. g

TEST TRIAL NO. S p
GWL BELOW TOP OF PIPE PRIOR TO TEST 2,33
TIME READING TAKEN 1200 HRS

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER({FEET)

. Doz ZAR1LITY AT THE TP | wAS S0 HIEH THAT Thé&E
MOITe L wEee  Cov-d MOT | RE Frec&n wils WATER

. BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:

._L_. FUNCTIONING PROPERLY

e NOT FUNCTIONING PROPERLY

IDAIPIPIIADNTA




ABSNICHAA DT ADNILA  WELL COMPLETION RECORD RPN

VISUAL CLASSIFICATION OF SOQILS

o

PROJECT NAME __{58232%8  pROJECT NUMBER _ SWB1-491 [ page 1 oF__1

FIELD ENG./GEOQ.YJL APPROX. ELEV, _8.84 feet MSL | BORING NO n*-'?
COORDINATES $ 230019 DRILLING METHODS _Rorary pare___ 9-2-8]
FORMATION GROUNDWATER LEVEL DATA
SIZE DEPTH JACTUALTIME| DEPTH JJACTUAL TIME] _ DEPTH
lmJ e« : w |3
54zf |z 82| ¢ |8
Z [Bdozz|us|uF| E (& DESCRIPTION REMARKS
a [,MzU5|25 |ag
O .| 20 |2 o v
° E=z"| sy (== 3 |3
50. pr o pry & v
1 2
— S_j Brown Clay
[ 8.0’ -
S
[ 107]
[ ] Brown Silty Clay
- 15 -
-
- 18.0"]
[ 20—
[ 25]
- Gray Silt, Trace of
[ ] Clay Tip of Monitor Well at
30— 28.1"
[ Bottom of Drilling at
]
o -
NOTES:
IDSANZIREDLADN



IDIAIPTXNDTADN LA

PIEZOMETER SENSITIVITY TEST

PROJECT NAME AMERICAN ¢vanAmid TESTED BY_YJTL DATE /) /2]
PROJECT NO._Sw#&ai— 491

BORING NO._MONITER vl NE q
PIEZOMETER NO.

TEST TRIAL NO. ! /
GWL BELOW TOP OF PIPE PRIOR TO TEST <
T:ME READING TAKEN 1£5p

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING-DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
. c.S o.13
1.0 0.2+
. BASED ON THE ABOVE DATA, IT 1S CONCLUDED THAT THE PIEZOMETER I§:

X FUNCTIONING PROPERLY
NOT FUNCTIONING PROPERLY

IDSAIPIPIDIADN LA



DA XDIADNILA  wELL COMPLETION RECORD ¢ é-
V|SUAL CLASSIFICATION OF SOILS

SROJECT NAME "CSiianid _ PROJECT NUMBERSHBL-491 [ pace 1_oF_1
. FIELD ENG./GEQ. ____‘*-Tl- APPROX. ELEV, _8:86 feer MSL | BORING No £iQ
COORDINATES 5 281 DRILLING METHODS Rotary | OATE === ——
F M RDUNQWATER LE\LEL DATE
S|zE DEPTH |ACTUAL TIME DEPTH__ ||ACTUAL TIME | DEPTH
|
-
E{L
x ; lll
m%sf 1 ¢l ¢ g
E g 0Zz ;g W g > DESCRIPTICN REMARKS
g (2= §§9 20|52 4 |
2lEg o= |87 | 8 |w
et =)
]
]
; _3 Frown Clay .
Eo:
E;o 2 .
oo 12.0']

rrTvTy
o v
lllllLlll

bray Silty Clay
22.0"

Eray Silty Clay, :
frace of Sand Tip of Monitor Well at
28.3'

J.'—.'—'—l—c.
in
ljllll

1
O

gottom of Drilling at
B30.0°

Iv"‘!—r‘l-'l'
llllllJlJIllJl

N, "ES:

IDANPIPODTARN




ADS\APA DILADN LA

PIEZOMETER SENSITIVITY TEST

PROJECT NAMEZVSRICAN cx#2412 TESTED BY Y=

PROJECT NOSwgi- ¢9 |

BORING NO._MeNITrg VIZ..0 M2 1D
PIEZOMETER NO. — 1 © a
TEST TRIAL NO. \ /

4

GWL BELOW TOP OF PIPE PRIOR T TEST 1 =[O

TIME READING TAKEN 16895 HRS

pare /N (81

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW
THE DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES) DROP OF WATER (FEET)
. 0.5 0. 0D
|.© 0,1 6
. BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:
X' FUNCTIONING PROPERLY

NOT FUNCTIONING PROPERLY

AIPTPOIAONLA
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BORING LOG

SHEET . __ofF_1

SITE_American Cyanamid PROJECT NO._83-297 HOLE NO._ Mx-13 GROUND EL.

STATE_Louisiana COUNTY _Jefferson

LOCATION Acid Plant

T.0._30 £t

DEPTH/EL. OF WATER)__10

& DATE MEASURED date

START £.30 A

u.} #t. LOGGED BY_X. Landry
date WEATHER_Cloudy

FINISH2:30 P

DEPTH
SAMPLE
TYPE
SOIL
COLUMN

DESCRIPTION
(TYPE 80IL, COLOR, ETC.)

REMARKS

DRILLING FLUID, WATER LEVELS, ETC)

iy
T 7 Very stiff gray clay w/shells

T MMl very stiff gray clayey silt w/shclls.
T T Stiff, gray clayey silt @ B ft.

10T THI[| Gray clayey silt w/water 010 ft

Z/ /1 Gray clayey very fina grain sand.

1 very fine arain gray sand w/clay.

T : Gray clayey silt and very fine grain sand.

Gray clayey silt.

Gray very fine grain silty sand w/clay

1 traces.

251

T 1 Total depth @ 30 ft.

30 :

EXPLANATIONS LEGEND

A-AUGER CUTTING oo CALCAREOUS NODULES [Z] GLAY [:1ii17] GRAVEL

SS-SPLIT SPOON xX BROKEN-CRUMBLY —
ST-SHELBY TUBE -s« FE (IRON) GRANULES

WS-WATER SAMPLE —
14

HEAVY OXIDATION LAYER
SHELLS

# gAND I] SILT




BORING LOG SHEET .l _oF__
SITE_ American Cyanamid  pROJECT NO.-83-297 HOLE NO._Mi-12 _GROUND EL.

STATE Louisiana COUNTY Jefferson LOCATION Acid Plant-South <t p. 30 ft
DEPTH/EL. OF WATER|_-2 "'i 1. LOGGED BYy_MW. Landry _gTART11:30 A
& DATE MEASURED date date WEATHER Cloudy . FINISH 3:20 0
(Y §
claa| 35 DESCRIPTION REMARKS
u ft b 6 (TYPE 8OIL, COLOR, ETC.) DRILLING FLUID, WATER LEVELS, ETC)
] o

T Jﬁfzéé? Very stiff gray clay w/shells and iron
_oxide granules.

Very stiff gray clayey silt.

u | 14 f
iiﬁf Brown siit w/very fine grain sand seams & (g7

11 clay traces

| thi
10 i il Very fine grain brown & gray silty sand w/
) shells @ 11 ft.
]- Fine grain sand.
151L . . ,
1 Fine grain gray sand w/silty clay @ 16 ft.
Very Tine grain gray clayey sand w/siit
+ seam @ 17 ft
T Very fine grain sand w/small roots
20+ 4 Silt seam w/shells @ 21 ft.
1 1 Very fine grain gray silty sand @ 22 ft
T Fine grain gray sand. )
25-' Fine grain gray clayey sand 24 - 25 1t
T Gray silty clay 25 - 26 ft
1 Gray clayey silt 26 - 27 ft
1 F#43%73 gray fine sand w/clay trages
1l Gray clayey silt w/sand seams
TD @ 30 ft.
30
]
EXPLANATIONS LEGEND
A-AUGER CUTTING @0 CALCAREOUS NODULES CLAY [i3i4131 GRAVEL
SS-SPLIT SPOON XX BROKEN-CRUMBLY ——
ST-SHELBY TUBE -«« FE (IRON) GRANULES 7] sAND n SILT
YS~-WATER SAMPLE - HEAVY OXIDATION LAYER :
€ SHELLS

'QEE!!! Kun E. DavVvis

[ - ) -l e T3



BORING LOG

SHEET _! _OF

a
———

SITE_American Cvanamid ___PROJECT NO._83-297 HOLE NO_Mh-15 .QROUND EL.______

STATE_Louisiana COUNTY _Jefferson

DEPTH/EL. OF WATER}7
& DATE MEASURED

LOCATION Adi. substatipn T.D._ 3" fep:

8

u.} ft. LOGGED BY_John Webb START 1:40 P 7,20/E.
date WEATHER Hot, humid  FINISHEOC F 7.2G/E.

w 2
o
NEHEE DESCRIPTION REMARKS
g ?:.’_' -4 a‘ (TYPE SOIL. COLOR, ETC) DRILLING FLUID, WATER LEVELS, ETC)
€N 4]
{ Fiil - Brn. silt w/shells, clay to 3 feet Drilled and sampled “dry"
T f to first water
—— - :
4 | & Gray clay w/Fe specks, tr. silt, frim, 1t.
s | 4 gray w/root hairs @ 4 3 ft. Siltier and
1 / wet @ 6 ft (CH-CL)
4 STJF:P' Lt. gray w/brown mottling, claycy sili,
’
1+ 4 saturated. (L=t 2 wWater @ 8 ft.
4 JET 1ot Drilling w/"revert"” below
10-4- 13177 Gray silty. very fine sancd to 18 § ft. w/ 8.
: A occasional ihin clay laminae. Root hairs
T 1 4 at 1€ - 18 ft.
(SM)
Creme-gry. clay w/roots, twiqs. {CH)
{ As for 8 4 - 18 & ft
' (SM)
Clayey silt, tr. sand. (ML)
Lray clay fLH)

I Gray clayey silt at top w/ trace of very

fine sand, to very fine sand w/ silt-clay
laminae, wood frags-organics @ bottom.

{SM-ML)
EXPLANATIONS LEGEND
A-AUGER CUTTING oo CALCAREOUS NODULES [/ CLAY [ii:1] GRAVEL
$S-SPLIT SPOON XX BROKEN-CRUMBLY ——
ST-SHELBY TUBE --- FE (IRON) GRANULES : siLT
WS-WATER SAMPLE — HEAVY OXIDATION LAYER

€ SHELLS




BORING LOG SHEET_! _OF !
SITE_American Cyanamid PROJECT NO.83-297 _ HOLE NO_Mi-1£ GROUND EL.

STATE_Louisiana COUNTY _Jefferson LOCATION_Adj. WOW 4 T.0. 32 ft
DEPTH/EL. OF WATER)_13____ 11, }___n. LOGGED BY _John Webb grartE€:00 A 772077
& DATE MEASUREDS/29/83 date date WEATHERHat humid  FINISHi:20 p 7.25:%
= |4 §
- |&88] §5 DESCRIPTION REMARKS
] <5.>-_ ® 5‘ (TYPE SOIL, COLOR, ETC,) Fom:.una FLUID, WATER LEVELS, ETC)
D (o o
T _,F1'1'| - dense, silty clay w/shell fragments. Drilled - sampled "dry" to
< prown-tan-gray, moist. first water.
L
CL~CH)
o1 <
1- .
1 Light aray, silty clay u/fe ariaulas wet €
1 []7 feet.
104 (CL-CH)
357
1 2 Water @ 13 feet.
i Vy. silty clay-clayey silt. (SAT) Drilled-sampied w/revert .
] (ML -MH) below first water.
15+
T Very fine sand-silt-clay mix (laminated)
4 gray.
-1- _ Loosing clay, becoming sandier.
201
T 17 Avery fine sand w/trace silt w’laminae and
'L apparent cross-bedding, firm.
= i
1 (ML-SM-SP}
251+ 5%
l. Lyl Stiff, qray clay. (CH)
1 I Fine sand, gray. glauconitic. micaceous
tc total depth.
T ST
30+ l (SP)
TD
[ 732 ft |noT. A1) sand w/trace mica-glauconite.
EXPLANATIONS LEGEND
A-AUGER CUTTING oo CALCAREOUS NODULES V///‘ CLAY [:3777] GRAVEL
§S-SPLIT SPOON XX BROKEN-CRUMBLY —
ST-SHELBY TUBE -+« FE (IRON) GRANULES i ] sAND [” | SILT
WS~WATER SAMPLE = HEAVY OXIDATION LAYER .
€ SHELLS

:{ﬂ KN E. DaoVIs

T arndl A o Avom '



PROJEST NaMg: American Cyanamid

BORING LOG.

PROJECT NP RA_517

NO RECOVERY

- POCKET PENETROVMETER

BORING MY-17 DATE 4/25/84
Locarion: Westwego, Louisiana BORING TYPE _Standard
KDR/V.DF
G.5. ELEVATION COORDINATES N E ENG/LOGGER
S 1. s |5 28T )25 M2 DESCRIPTION
2o law| & |z5 |22 |35 | B¢
S8 |48 ] & |8s |36 | S5 |&E &
FILL, SILTY CLAY, tan, 'shells -
v
CL, ~SILTY CLAY, tan, medium stiff
v [ °] / -
% very stiff -
r.
CH, CLAY, mottled gray and tan, -
10 medium stiff
: CL, SILTY CLAY, mottled gray and tan3
/ shells in the interval 10 to 12 =
%/ feet, soft -
- 15 - . ;
ML, CLAYEY SILT, gray, rootlets, -
medium stiff, -
L 20 — —
ML, SANDY SILT, ‘gray, fine, loose
to medium d¥mse'. . -
[ o5 _ | ML, CLAYEY SILT, graj, clay lenses _|
in the interval .24 to 26 feet,
soft ~N 3 -
N T B
b Y -
- 30 | fine sand pockets in the Tntervad
| 28 to 30 feet -
ML, SANDY SILT, gray, fine, dense -
35 — —
i -
Boring terminated at 40 feet. -
REMARKS:
SMELBY TUBE INITIAL WATER LEVEL
: T 24 hrs,
SPLiT EPOON WATER LEVEL (AFTER, 22 11 o. )
- STANDARD PENF TRATICN TEST
AUGER {BLOWS/FT)

READING (TSF) GlD PLATE N9_1_
[ e |



MONITORING WELL

Protective Cover
Concrete Apron

Guard post

FILL, SILTY CLAY, tan, shells
i 0/
CL, SILTY CLAY, tan, medium
stiff
3ll Pvc
very stiff
8 .—?u mh
CH, CLAY, mottled gray and tan,
- medium stiff -
10
CL, SILTY CLAY, mottled gray
and tan, shells in the
interval 10 to 12 feet, softy/AN
Z Cement - Bentonlte
- ¢§ {4:1 Mix) -
- 15 ‘ g
L ML, CLAYEY SILT, gray, rootlets T
E medium stiff ;
. T
£+ 1 &
a
g -
21
ML. SANDY SILT, gray. fine,
loose to medium dense
- —~ 23.0
Bentonite Seal 28.0
24 "ML, CLAYEY SILT, gray, clay A [ 7.0
'lenses in the interval 24 td||F{sl:
33 6 feet, sof EES Well
ML, SANDY SILT, gray, fine, HW Screen  Cjean Sand | 37.0
i Sump
—_—— e, - =~ = : 40.0
Boring No. B-17 -
Well No. .17
' AMERICAN CYANAMID
WESTWEGO, LOUISTIANA
Drown by |ADR [8-%-%¢ |prgj No. 8a-517-a Gulf Drilling Co., Inc.
|Enqineer KDR | 8-8-8¢% Geotechnical investigations
LChecked by |.- ‘{% ¥//4/<4Fig No. 2 {szz Neosho Ave. Baton Rouge, La. 70802




BORING LOG

PROJECT NAME: American Cyanamid PROJECT NF RA.517-A
. BORING MW-18 patg _ 6-7-84

tocarion: Westwego, Louisiana BORING TYPE__ Standard
N KDR/KDR

G.5. ELEVATION ________ COORDINATES N ¢ ENG/LOGGER

= 5 >

z a w w = -~ |3

o z x L |5¢ w

o |z | 5 [E_{28 | 2T 8% 2 DESCRIPTION

solewl » |=5]2z|235]58 Bl &

F et ] 8 |E [S6 |55 |=% £

FILL, SILTY CLAY, mottled dark gray
_and brown, shells, very stiff

CL, SILTY CLAY, mottled tan and
orange, medium stiff

e Ll

DA\

ML, CLAYEY SILT, mottled tan with
~ 10— orange, soft to medium stiff

aw

gray, leaves and plant debris in
the interval 16 to 18 feet

llllllllll

- 20+ trace plant debris
7 N
2222 CL, SILTY CLAY, gray, very soft
- 25 4
\ ML, CLAYEY SILT, gray, medium stiff -
| —
Z CL, SILTY CLAY, gray, silt lenses, soTf
- 35 CH, CLAY, gray, interbedded thin

silt lenses, soft ]

Boring terminated at 36 feet.

]

L

L nTiaL WATEn- L-EVF_ REMARKS:
SHE..BY TUBE L

: 5 min
WATER LEV FT -
SPLiT SPOON b 4 E EL (AFTER— )

SPT - STANDARD PENE'RATICN TESTY
AUGER (BLUWS/FT)

P - POCKEl PENETROVETER

NO RECOVERY READING (TSF) f \
G[D PLATE N9__ 3
mn



-
)

. "FILL, SILTY CLAY, mottled dark

MONITORING WELL

Protective Cover
.Concrete Apron

Guard post

gray and brown, shells,
? very stiff
CL, SILTY CLAY, mottied tan
' and orange, medium stiff
l@——— 3" PVC, Schedule 80
- Threaded Joints
la—— 7" Hole
8 =
ML, CLAYEY SILT, mottled tan
with orange, soft to
medium stiff
Cement - Bentonlte
. N N (4:1 Mix) -
- gray, leaves and plant N o
W debris in the interval m
w 16 to 18 feet 3
u- - o
© L 4 m
@: i
o
W -
=)
191 T - 19,0
22 traces plant debris entonite a - 20.0
5 CL, SILTY CLAY, gray, very sofy ~ 23.0
32 ML, Cﬂ\éEY SILT, gray, medium 014 glg"
stif creen i
- CL, SILTY CLAY, gray, thin s11% Clean s““’“d - 33.0
k) enses Well (v
CH, CLAY, gray, soft, inter- Sump
— _bedded thin silt lenses_ - 36.0
Boring No, B-18 —
Well No. Mi-18 '
AMERICAN CYANAMID
WESTWEGD, LOUISIANA
gavovn by | kDR | €-72-8¥]Proj No. Ba-517-A Gulf Drilling Co., Inc.
an ineer KDR G -22-8¢ Geotechnical Investigetions
Checked by 4;}& $/70% Y|Fig No. o 822 Neosho Ave. Baton Rouge, La. 70802




Tisnasses Fiona 32301 Woodward-Clyde Consuitants

804.222-3197
»
® -

October 15, 1984

Mr., Darrel Primeaux
Hydrologist

Woodward-Clyde Consultants
Post Office Box 66317

Baton Ronge, Louisiana 70896

Pear Mr. Primeaux:

Enclosed are the geophysical logs, per your request, on the two monitoring
wells, MW-1 and MW-8 at the American Cyanamid Company plant on October 1l.
1984, in Westwego, Louisiana. The purpose of the borehole geophysical
logging program was to assess the quality of the bond of the 3-inch PVC
Schedule 40 casing to the cement, in the annular space (if present), and
the bonding of the cement to the formationm.

Aggroach

The borehole geophysical equipment used at the American Cyanamid site is

a Mount Sopris Series III down hole system. This equipment has the capa-

bility of logging small diameter wells similar to the wells requested for
. the project. The cement bond log employs sonic (acoustic) principals in

which a transmitter repeatedly sends signals through the borehole fluid

and is then transmitted along the casing. 7Two receivers, in the upper

portion of the probe, then record the travel time and amplitude of the

transmitted signal. The travel time is related to the porosity and lithology

(or type of casing) near the borehole. Water and/or highly porous formations

have a significantly slower travel time than casing or cement. Compensated

density borehole logs were also run to assess changes in density at two

different radii of investigation (approximately 4" and 12"). Density

logs with short investigative radii have been used successfully in the

petroleum industry to determine the presence of cement behind oil well
casings. .

Quality assurance was maintained by running duplicate logs, prior to the
final run and then compared for similarity.

Interpretation

It is my interpretation from the acoustic and density borehole geophysical
logs that neither MW-1 or MW-8 has a "good" cement seal along any portion
of their respective well casings. This is not to say that the wells were

Consuling Engineers. Geologists

ano Environmenial Screntists % A
Ofices in Other Puncipal Cikes o



Woodward-Clyde Consuitants

Mr, Darrel Primeaux
October 15, 1984
Page Two

not originally cemented, but the cement was not tightly bonded to the casing
at the time the logs were run. A major cause of poor cement bonding,
especially in PVC wells, is the inability of the cement grout to adequately
"wipe or scrape" the drilling mud from the PVC during the grouting process.
Also the heat of hydration and subsequent cooling and contraction of the
PVC may have caused a micro anmulus to form which would be recorded on

the amplitude log in the same manner as if there were no cement present

in the annulus.

The amplitude log of MW-8 appears to show either some degree of bonding
between 40 and 68 feet (top of screed or a log signature similar to wells
having highly compacted fine grained quartz sands filling the annular space.
"Good" cement bonding would be displayed on the amplitude log below or

less than the 10 percent line on the "percent unbonded pipe signal" scale.
The sharp deflections pegged to the left hand side of the log are "cycle-
skips" (signals remaining from the wave previously transmitted and should
not be interpreted as sections of good bonding.

Two observations are apparent from the dual spaced (compensated) density
logs; 1) the deep spaced density log, reading to a depth of about 12 inches
into the formation, indicates that the formation material decreases in
density towards the top of the borehole which may be due to an increase

in silt and/or clayey materials; and 2) the short spaced or shallow density
log, remains relatively constant throughout the length of the borehole,
indicating the material immediately adjacent to the borehole (within 4
inches) is relatively uniform. The exact density of this material cannot
be calculated since calibration curves are not available for this diameter
pipe (3-inch) or PVC.

Additional information supporting the conclusion of "poor"™ bonding, but

not available in written form, is the acoustic wave patterns observed on

the oscilloscope while the log was being run. In almost all cases the
secondary waves were highly diffused and also not indicating of good bonding
with the proper density cement.

1f you have any question conerning the logs or interpretation, please do
not hesitate to call.

Sincerely,

B fnl

Thomas Kwader, Ph.D.
Hydrogeologist

TK/mjr

Certified Well Log Analyst (SPWLA) Number 5851
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Woodward-Clyde Consultants

APPENDIX B
RESULTS OF SLUG TESTS

Monitoring Transmissivity Permeability P
Well T (ft2/sec) (£t/sec) (cm/sec)
MW-1 1.90+10-3 l1.6*10-¢ 4,.9%10-3
MW.2 1.1%10-4 9.5+10-6 2.9+ 10-4
MW-4 b.6*10-4 3.6%10-5 1.1+10-3
AMW-6 1.2#10-% 1.1+10-3 3.2%10-4
MW-9 1.5+10-% 1.3%#10-7 3,9%10-%

MY~ 14 1.6*10-4 7.7#10-6 2.4%10-%
MW-15 1.3%10-4 6.2%10-6 1.9+ 10-4
MW-16 1.5#10-3 7.9+10-5 2.4+10-3

MW-17 4.3%10-4 3,83%10-3 1.2#10-3



PROJECT Ground Water Investigation

LOCATION Westwego, Louisiana

CLIENT American Cyanamid Company

LOG OF BORING

BORING _ MW-10
FILE W4C5157

pate _10/10/84
TECHNICIAN _RUS

APPROVED __71€— _
Page 1 ot _2

pavauctatd 0@ to B8

i
|=IFree water encountered at 8'.
Water at 2' after 10 minutes.

DEPTH
IFEEN)

wasHBORED &' to Bottom

==i?=i:ii$§f="ii;ﬁiﬁ;gi?f‘1§5E}E§F'=:EEE;1 tﬂ; :hh DESCAPTION DF STRATUM
PIT. PEN. {TBR) (TR %} {PCR
0 Auger through shell and gravel (kill)
Medium gray, brown and tan CLAY, moist
(CH/CL)
5
Soft gray and tan Silty CLAY, wet (CL/ML)
-—-becoming medium with clay and clavey silt
la{ers
10 ——-alternating layers of medium gray, brown
and tan clay, siltv clay and clayey silt,
___grav clav at 1l%'
Soft gray Silty CLAY with clayey silt layers
(CL/ML) .
15
20 ---becoming clav at 19%'
Medium gray CLAY (CH/CL)
——with silty clay lavers
. 25 Soft gray Silty CLAY with clay layers
(cL/cH/ML)
—-—-alternating layers medium gray clavy and
- silty clay with large sand seams and
\ N clavev silt at 28'
20 ‘Y ray Silty CLAY (CL/CH/ML)
™ 77 ---alternating layers gray silty clay, clayey
i silt and sandy silt with shells, wet
X -—-with clay layers
- 354
-=-with sandy silt and silty sand
———with clay at 40°
4,0

X-pushed splitspoon

WOODWARD-CLYDE CONSULTANTS




LOG OF BORING

soang _MI-19
cLe WAC5157

PROJECT Ground Water Investigation —_——
ou & pate _10/10/84

LOCATION Westwego, Louilsiana TECHNICIAN _RWS
CLIENT American Cyanamid Company APPROVEZD_IL_
PAGE _<_ol_<

BTAl a LFT) | COMPRISSIVE | MDHITURE |

i

STRERGTH CONTENT ] DESCRIPTION OF STRATCM
paT. PER. (3R] MR L] iPen ~ bl
40 Tray Silty CLAY. (CL/CH/FL)
: -—-alternating layers of gray clay, siltv
clay and 1" layers wet clayey silt
-—-with silty sand at 44°'
454 Bottom of boring at 44'

WOODWARD-CLYDE CONSULTANTS



GROUND WATER OBSERVATION WELL REPORT

PROJECT American Cyanamid Company Page _1 of 1
LOCATION - Westwego, Louisiana well No. _ Md-19

Date Completed 10/11/84 Original Depth Aquifer

Inspected By RWS Date 10/11/84

Checked By 28— Date ! (/20 [5 4 Depth Imerval_z—zs;':g Foot

Ground
Elevation

/AN

Generalized Stratigraphy and Water Level

Elevation of top of surfece-ceasing /
riser pipe. .

Height of top of surface-casing/ riser
pipe above ground surface

Depth of surfece seal below ground
surfoce
Type of surface seai: 3 foot square

x 4" thick concrete slab

I.D. of surface casing.

Type of surface casing:. S°rcrete

Depth of surtace casing below ground
. D. of riser pipe. .

Type of riser pipe: Sch 40 PVC with
~threaded flush jojnrs

Diometer of borehole
Depth of borehole

Type of bockfill:_Cement/bentonite groyt -

Etev./depth t10p of seal.
Type of seqi:_Bentonite pellets

Elwv:/depth bottom of seal.

Type of sand puck#:‘?s Blasting Sand
Depth of top of sand pack.

|

&tev-/depth top of screened section.

Type of screened section: Sch 40 PVC
Discribe openings o. 10 slots (.010™)

I.D. of screened section.

Edev./depth bottom of screened section.

Length of blank section.
Efev-/ depth bottom of plugged blank

.—-
section.
¢-———— Elev-/depth bottom of sand column.
< Type of backfill below observation
pipe. #3753 Blasting Sand

Etev-/depth of hole..

2"."

2!

8"

44"

21’

23"

23"

25!7"

3l|

39 L 8"

1'

40'8"
4a'

44°
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INTRODUCTION

American Cyanamid Company (ACC) owns and operates a
plant in Westwego, Louisiana, at the location shown in Figure
1. ACC maintains a ground-water monitoring system around its

two ‘Hazardous Waste MNManagement Areas (HWMAs). buring

| December, 198‘ Geraghty & Miller, Inc., (G&M) was retained by

ACC to evaluate the existing ground-water monitoring program
as required by an Order issued by the Louisiana Department of
gnvironmental Quality (DEQ) on September 10, 1984 and DEQ
HBazardous Waste Regulation 23.37(m). Although the analytical
results indicated a statistically significant difference in
pH and/or specific conductance values, ACC strongly felt
that the results did not indicate ground-water contamination

and requested that GiéM review their RCRA monitoring program.

G&M's initial assessment concluded that the wells were
not properly located and/or constructed to be able to
effectively determine ground-water contamination by accepted
RCRA method (Student t-Test). G&M recommended that
additional geologic data be obtained and that the existing
ACC monitoring wells be tested for their ability to produce

consistent, statistically valid, results.

This report summarizes the geologic information that was
collected by GéM and an assessment of the hydrogeology of the

ACC facility. The hydrogeologic assessment provided the

— gy g
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FIGURE 1 LOCATION MAP OF ACC-WESTWEGO, LOUISIANA,
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basis for modifications that were made to the detection
monitoring system, such as suitable locations nnd' screen
intervals for new monitor wells, The wells have been
installed and serve as an early warning system for the

-y

deteation of potential ground-water contaminants that may

_migrate laterally away from the two HWMA impoundments.

_Rev. 04/87
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BACKGROUND

In November 1981, prior to GaM's involvement, ACC had
atteppted to establish‘Background hydrogeologic conditions,
at .the plant site by instal;ing soil borings and a
ground-water monitoring system designed to monitor the two
HWMAsS. The lagoon area located in the northwestern portion
of the plant and the pit area located in the south central
portion of the plant comprise the two EWMAs. The locations
of the or?ginal RCRA monitor wells and the two EWMASs are

shown in Figure 2.

GiM reviewed and evaluated the hydrogeol&gical and
well-construction data obtained from the initial wells ;nd
determined that some of the wells were not properly located
and screened in similar geologic units. - It was found that in
the lagoon area, upgradient well MW-2 was screened in a silty
clay with a hydraulic conductivity (K) of approximately
1x10'7em/sec. The downgradient well (MW-14) was screened in
a sand with a K of approximately 1 x 10”4 cm/sec. In the
pit area, upgradient well (MW-6) was screened in a silty clay
and downgradient wells (MW-5 , MW-9 and MW-15) were screened
in a sand deposit. Because the upgradient and downgradient
wells were constructed in different hydrogeologic units, the
ground-water sample analyses obtained from thes; ;olls eﬁuld

not be considered comparable.

 Rev. 04/87
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pPrior to G&M involvement, it had been concluded from
acoustic velocity and compensated density logging .t..ltl that
monitor wells MW-1 and MW-B had poor cement bonds Petveen the
well casings, cement grout .and the soil. It va; suggested

that 1f that interpretation were correct, it was not possible

to determine the formation from which the water sample was °

obtained. Because the same well-installation techniques were
followed for Mw-1 through MwW-10, the integrity of all ten
wells were in doubt and therefore whether a statistically

significant difference had, in fact, been found. |

G&M concluded that three tasks would be n'eeesnry to
properly implement modifications to the monitor-well network.

These tasks were:

o Soil Boring drilling program;

© Geotechnical laboratory testing program;

and .
© Monitor well 1ptegrlty testl.ng.

A total of 23 continuouuly_--smpled s0il borings were
installed to depths ranging gron 35-125 feet below land
surface (ft bls) to obtain additilonal geologic information.
50i1 samples were described an;i .preserved in the field for
future reference and geotechnical tosting. Upon eompletion
of each s0il boring the boreholo vu plugged with cement

Fys-.

grout from bottom to top. '.rhe soil boring loeat'i-ons are
-_,‘ . . .i-
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. provided as Figures 3 and 4. The nthologic logs from each

soil boring (X-1 through K-23) are provided as Appendix A.

Representative soil samples were then selected and
analyzed to determine grain size distribution, horizontal and

vertical hydraulic conductivity (permeability). The labora-

‘tory results are summarized in Table 1. The soil mechanics

laboratory reports are provided as Appendix B.

Monitor wells Mw-1 through MwW-19 were tested for
integrity by reviewing the well-construction details,
visually inspected; and pumped to obtain water samples that
were tested for their ability ¢to produce consistent
ground-water quality results. Each well was pumped and
tested after up to ten (10) well volumes of water had been
removed. Each sample was periodically tested for turbidity,
pH and specific conductance. Wells which did not show
consistent PR and/or specific conductivity values or had a
high or increasing silt content, could not be relied upon to
provide reproducible results and vere recommended for proper
abandonment. A detailed discussion of the monitor-well

abandonment program is provided in Appendix C.
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TABLE 1

lic Conductivit

American Cyanamid Compan
'ﬂe§fvego. Loulsiana

Depth of =. Hydraulice
Boring Sample Conductivity
Number (ft) Description {cm/sec)
K-l 38-39 Silty sand 8.7 x 10~5 (H)
K-1 47-48 sandy clay 4.7 x 10-6 (H)
K-1 123-125 Very stiff clay 1.0 x 10~10(v)
K-4 17-18 Clayey silt 2,8 x 103 (H)
K-13 18-19 Slightly clayey 9.9 x 106 (H)

silt

K-15 17-18 Silty clay w/sandy 1.1 x 10-6 (H)

Bilt layers

B = Horizontal

V = Vertical
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BYDROGEOLOGIC ASSESSMENT

The hydrogeologic assessment was prepared using the

following information:

.1) ACC injection well logs;

2) U.8.G,5.7 Water Resources Bulletins Nos. 9 and 12;

3) Geologic logs from soil borings drilled during the
site investigation and construction of the initial
monitor wells;

4) Geologic Logs of 25 soil borings (K-1 through K-23)
installed by GaM during this project (Appendix A};

5) raboratory hydraulic conductivity and grain-size
analyses of selected soil samples (Appendix B).

Regional Geology

The ACC Fortier plant is located in the geologic region
referred to as the Mississippi Embayment. This basin
contains at least 30,000 feet of sediments which underlie the
Louisiana coastal area. These sediments exhibit a gentlg
slops southward. These sediments are composed of basinward-
thickening wedges of sand and shale. 1In the vicinity of the
ACC plant site four (4) fresh water aguifers exist; the
*200-foot", "400-foot", "700-foot™ and "1,200-foot” aquifers.

The *700-foot® aguifer is of greatest importance for water

supply because of its relatively low chloride conéentration.
The "200 and 400-foot" aquifers are used primarily " to
supplement the ¥"700-foot" resources. The ©*1,200-foot"

aguifer is currently used little due to its slight to high
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chloride concentration. The base of fresh water, 3,000 ppm

Total Dissolved Solids (TDS), is at approximately 900 ft bls.

Below 1,100 feet beneath the ACC plant site, the
aquifers are not suitable as ground-water supplies due to
TDS concentrations greater than 10,000 ppm. At present the
'2,460-£oot'. *3,000-foot", "4,200-foot", "G", "4,700-foot®,

=4,800-foot” and ®5,300-foot" aquifer sands are capable of

being used as zones for the injection of waste waters.
Presently the "2,400-foot®, %3,000-foot® and “4,200-foot®
aguifers are being utilized for this purpose. Confining
layers of thick shales separate and are interbedded with
these sands to a depth of over 6,600 ££ bls. A geologic
column of the sediments beneath the ACC site is provided as

Figure 5.

Site Specific Geology

The nature of the subsurface deposits underlying the
ACC plant site has been explored by about 75 test borings (23
of which were added by G&M) to depths of up to 125 ft bls.

" The boring logs indicate that primarily fine-grained alluvial

deposits exist beneath the site to a depth of about 125 ft
bls. Typically soils are very fine grained near the land
surface and become coarser with depth. Generally, the
geologic units consist of an uppermost deposit of stiff clay
from the surface to a depth of about 10 to 20 feet, this is
underlain by a relatively more permeable zone of silty clay
which grades into a silt and a sand, and is referred to as

the Point Bar aquifer.
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(. It ranges  in thickness from about 79 to 115 feet as shown in
" borings K-~7 and K-1 respectively, beneath the plant site, a
very stiff, clay (Pleistocene age), was found at about 123 ft
bls, as shown in borlt_!_g K-1l. This clay is very low in
permeability and forms t;e base of the Point Bar aguifer.
Cross sections, c.onstructed using the G&M _soil boring data,
show the subsurface stratigraphic relationships beneath each
of the HWMA impoundments. The cross sections are provided as
: Figures 6, 7 and 8 for the lagoon area and as Figures 9 and
10 for the pit area. " The lithologic logs of the 23 boreholes
logged by GéM are provided as Appendix A.

Site-Specific Hydrogeology

. The pit and lagoon EWMA at ACC are constructed in a
stiff surficial clay which averages about 15 feet in
thickness. The potential flow path for contaminated
groundwater is initially vertically downward through the
unsaturated gzone and then laterally through the uppermost
. permeable deposits which exist within the saturated zone; a
relatively permeable 8ilt is encountered at an average depth
of 15 to 30 £t bls. This silt marks the top of the Point Bar
aquifer. The sediments in this agquifer generally bec.:one
coarser with depth grading into a silty sand and sand. G&M
believes that the uppermost portion of this aguifer should be
monitored to detect contaminant migration at its earliest

possible occurrence.

" - e——————— *P-.--T—ﬂ . -
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APPENDIX A

Lithologic Logs From Soil Borings
K-1 through K-23
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LITHOLOGIC LOG OF SOIL BORING K-1

Description
Clay, very stiff, brown-gray

" Clay, silty, stiff, brown with ferrous

——— e ——— -

stains

5ilt, clayey, soft, gray

gilt, sandy, soft, gray

s8ilt, clayey, soft, gray

Sand, fine-grained, silty, soft, gray
silt, clayey, soft, gray

Sand, fine-grained, silty, firm, gray
with thin clay layers

Sand, medium-grained, loose, gray
sand, medium-grained, loose, brown-gray
Clay, very stiff, gray

Sand, fine-grained, loose, gray, with
6-inch clay lens at 114 £t

Clay, very stiff, blue-gray

Total Depth

Depth
(ft)

5-8
8~24
24-25
25-38
38-39
39-42

42-48
48-65
65-87
97-99

99-123
123-125

125 feet

Thickness
(£t)

5

16

13

17
32

24
2
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LITHOLOGIC LOG OF SOIL BORING K-2

Description

Clay, very stiff, gray with ferrous
stains

silt, clayey, stiff, gray

Clay, silt, stiff, gray

silt, clayey, firm, gray

Bilt, soft, gray

Total Depth

= e mgemEm— = v p————— — - PO C—— -

Depth Thick ness
(£¢t) (ft)
0-11 11
11-14 3
14-15 1
15-24 9
24-35 11
35 feet

Rev. 04/87




ITHOLOGIC LOG OF SOIL BORING K-3

_ ‘I’ LITHOLOGIC LOG OF SOIL BORIFL B-2

Depth Thick ness

pDescription (ft) (ft)

Clay, very stiff, dark gray with shell

fragments = 0-4 4

CIay: silty, stiff, gray with ferrous

stains 4-12 8

Bilt, clayey..stitf. gray 12-14 2

gilt, slightly clayey, firm, gray 14-21 7
. silt, soft, gray 21-35 14

Total Depth . 35 feet

@
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LITHOLOGIC LOG OF SOIL BORING K-4

'@ -

_ Depth Thickness
pescription (fr) (ft)
Clay, very stiff, brown-gray with ferrous
stains, shell layer at 7 ft 0-9%9 9
silt,  very clayey, stiff,'gray, with
ferrous stains 9-11 2
silt, very stiff, brown, organic rich 11-15 4
silt, clayey, firm, gray 15-21 6
Bilt, soft, gray 21-35 14
Total Depth 35 feet

‘
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LITHOLOGIC LOG OF SOIL BORING K-5

Depth Thickness

Description (ft) (ft)
FPill material 0-2 2

Clay, very stiff, gray with ferrous stains 2-10 8

silt, clayey, firm, brown with ferrous

stains . 1lo0-14 - 4

Silt, slightly clayey, firm, gray 14-19 5

s8ilt, clayey, stiff, gray 19-22 3

Bilt, soft, gray with thin clay

laminations from 28 to 30 ft 22-35 13
Total Depth ] 35 feet

Rev. 04/87
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LITHOLOGIC LOG OF SOIL BORING K-=6

pescription
Fil)l material

Clay, very stiff, gray with ferrous stains

Clay, silty, firm, tan with ferrous stains

-8ilt, clayey, firm, gray

8ilt, slightly clayey, firm, gray
silt, soft, gray

Total Depth

Depth  Thigkhess
0-2 2
2=12 10
12~14 2
14-16 2
16-24 8
24-35 12
35 feet

Rev. 04/87
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LITHOLOGIC LOG OF SOIL BORING K=7

pescription
Fill material

Clay, very stiff, gray, with ferrous

stains with silt layer at 14 ft

silt, clayey, stiff, gray, with 3-inch

clay lenses
Bilt, clayey, soft, gray

Clay, very stiff, gray with silt
laminations

silt, firm, gray

Clay, stiff, gray, with silt lense
present

silt, firm, brown, organic rich

Clay, stiff, gray, with thin silt
laminations

Sand, fine grained to silty, soft,
gray

Clay, stiff, gray
sand, fine grained to silty

Clay, silty, stiff, gray with thin sand

lenses

Sand, medium-grained, soft, gray with

clay layers at 86 ft and 93 ft
Clay, very stiff, blue-gray

Total Depth

Depth
(ft)

4-17

17-25
25-26

26-33
33-35

35-47
47-51

51-68

69-72
72~-74
74-76

76-82

82-96
96-100

100 feet

.'rh ickness

(ft)

13

12

18

14
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LITHOLOGIC LOG OF SOIL BORING K-8

Descrigtion
Pill material

Clay,

silt,

Clay,

very stiff, dark gray
soft, gray

stiff, gray, with few silt

laminations

silt,
at 28

- Clay,
8ilt,
Clay,
sand,
Bilt,

® s

Clay,

clayey, firm, gray with clay layers
ft and 30 ft

stiff, gray with silt laminations
firm, gray

stiff, gray with silt laminations
fine-grained, firm, gray

soft, gray

firm, gray with organics present

very stiff, gray with few silt

laminations

Total

Depth

e e m g v w—— m—g Ey -—

Depth
(ft)

0-2
2-13
13-17

17-26

26-33
33-38
38-41
" 41-44
44-45
45-48
48-51

51=-55

S5 feet

Thickness

(ft)

2
11
4

W W = W W WU
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LITHOLOGIC LOG OF SOIL BORING K-9

pescription

Fill material

Clay, very stiff, brown‘$

Clay, silty, firm, brown

Clay, very stiff, gray-brown
Clay, slightly silty, firm, gray

8ilt, soft, gray with few thin clay
laminations

silt, sandy, firm, gray

Total Depth

Depth
(ft)

Thick ness
(£t)

0-2
2-8
8-9
9-14
14-17

17=-25
25-30

6
1
5
3

30 feet

Rev. 04/87



LITHOLOGIC LOG OF SOIL BORING K=10

Description
Pill material

Clay,
Clay;
silt,
Silt,
Clay,
sard,

Total

very stiff, gray with ferrous stains

silty, gray, firm
firm, gray
sandy, firm, gray
stiff, gray

fine to medium-grained, loose, gray

Depth

[ — A s -y e Emeyp e e,

Depth  Thickness
0-2 2
2=-14 12
14-18 4
18=-25 7
25=-31 6
31-33 2
33-40

" 40 feet
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LITHOLOGIC 1LOG OF SOIL BORING K-1ll

L

Depth Thickness
pescription (ft) (ft)
Fill material _ 0-1 1
Clay, very stiff, gray with ferrous
stains 1-13 12
Clay, slightly silty, gray, firm 13-21 8
gilt, firm, gray with thin clay -
laminations 21-23 2
gilt, firm, gray with organics present 23-25 2

° silt, sandy, soft, gray 25-32 7
Clay, stiff, gray 32-34 2
sand, fine to medium-grained, loose, gray 34-35 1

Total Depth 35 feet

Rev. 04/87



LITHOLOGIC LOG OF SOIL BORING K-12

pescription
FPill materjal

Clay,. very stiff, gray with ferrous
stains

5ilt, clayey, soft, gray
silt, slightly clayey, soft, gray
silt, firm, gray

- gilt, £irm, gray with thin clay

laminations

Total Depth

"m e s Bueygt o E——— s —— ————— - Ar iy -

Depth Thickness
(ft) (£t)
0-1 1
1-12 1;
12-19 ?
19-38 19
38-43 19
43-50 ?

" 50 feet

Rev. 04/87



LITHOLOGIC LOG OF SOIL BORING K-13

f .
. Depth Thickness
: pescription (ft) {ft)

Fill material 0-4 4
clay, very stiff, gray with ferrous
staips i-11 7
Clay, silty, firm, gray 11-13 2
silt, slightly clayey, f£irm, gray 13-20 7
silt, firm, gray with thin clay
laminations 20-28 8
silt, soft, gray 28-30 2
Clay, firm, gray 30-32 2
gilt, sandy, firm, gray with thin clay '
lense at 37 ft 32-40 6

Total Depth 40 feet

Rev. 04/87
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Lithologic Description of Soil Boring K-14

Description
rill natérial. topsoil

silt, slightly clayey, soft,
brown, moist, rooted

Clay, silty, firm, bréwn.
rooted, 6" silt layer
at 5 foot

Clay, stiff, grey-brown,
rooted, ferrous strains

Siltp CIaYeYO soft.
saturated, grey-brown

Clay, slightly silty,
firm, grey-brown

silt, soft, grey, saturated
rooted, with thin clay
laminations from 19-22 feet

sand, silty, firm, saturated,
dark-grey

silt, soft, grey, saturated
with some thin clay
laminations present

Clay, firm, grey with thin
silty sand layers present

Total Depth

Depth (ft.)

0-1
1-3

3-6

6-10

10-11

11-12

12-22

22-24

24-30
30-36

36 feet

Thickness {(ft.)

b |
2

10

Rev. 04/87



Lithologic Description of Boil Bori K-15 (Mw-20)

°

pescription Depth (ft.) Thicknes; (f£t.)
rill material, topsoil, rooted 0-2 2
Clay, very stiff, brown-grey 2-8 6

rooted with ferrous strain

c1ay; very silty, firm, brown, 8-12 3
wvith ferrous strain

silt, clayey, soft, grey, with 12-15 3
some organics present

8ilt, firm, grey with some thin 15-34 19
very fine sand layers from

22-29 feet, trace of woody

material at 30 feet

Silt with thick clay ' 34-37 : 3
laminations, stiff grey, with
trace of roots

Bilt, clayey, firm, grey 37-45 8

[
Total Depth 45 feet

Rev. 04/87
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pescription
rill material, topsoil

Depth (ft.)

Clay, very stiff, grey, -

ferrous stains rooted

Clay, silty, firm, grey-brown,
ferrous stains and nodules

gilt, clayey, soft-firm, moist

grey, trace of organic material

Clay,
silt,
fine
from

silt,
fine

silt,

Total Depth

silty, soft, grey

firm, grey, uiﬁh very
sand layers present
24-3]1 feet

£film, grey with few very
sand and clay laminations

firm, grey with 4" clay
{ . layers present

Lithologic Description of Soil Bori

0-2
2-8

8-12

12-18

18-20

20-31

31-36

36-39

39 feet

K-16

Thickness {(ft.)

11
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Lithologic Description of Soil Boring R=17

. Description Depth (ft.) Thickness (ft.)
Topsoil, silt clayey firm 0-2 2
Clay, firm-stiff, tan~grey, 2-9

ferrous stains, rooted

Clay, very silty, soft, 9-12 3
brown-grey ferrous stains .

silt, soft, grey, moist, 12-21 9
rooted with few silty
clay layers present

Sand, very fine, loose, grey, 21-22 1
trace of organics
§ilt, soft, grey-brown with 22-25% ’ 3
silty clay laminations
Clay, soft, grey with thin 25-30 5
silt laminations
'. silt, clayey, soft-firm grey 30-33 3

with several 4" very fine
sand layers

Clay, firm, grey, trace of 33-34 1
organics present

Sandt very fine, compact, grey 34-36 2
Total Depth o 36 feet

. . . . L __ Rev. 04/87



Lithologic Description of Soil Boring K-18

. pescription

Roadbed, £ill material

CIaY' ‘11t¥. stiff,
brown-grey ferrous
stains, rooted

silt, clayey, soft,
brown-grey saturated,

- ferrous stains and nodules

silt, slightly sandy, soft,
grey, saturated, rooted

§8ilt, slightly sand, firm,
grey, rooted with thin clay
laminations throughout

sand, very fine, some silt,
firm, grey saturated

Clay, firm, grey with thin
gilt laminations present

silt, firm, grey, rooted

sand, silty, firm, grey with
clay laminations present

Total Depth

ay wa e e — g —————— —

Depth (ft.)
0-2
2=9

9-13

13-18

18-25

25-30
30-32
32-35

35-36

36 feet

s mmmr By W wrm s D = e

Thickness (ft.)

2
7
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Lithologic pescription of Soil Boring K=-19

Description
Roadbed, £ill material

Clay, very stiff, grey-brown
ferrous stains -

c1ay; silty, stiff, grey-brown
ferrous stains

Clay, stiff, grey with few
thin gilt layers

Clay, silty, stiff, grey,
trace of organices

silt, clayey, soft moist, grey

gilt, clayey, soft, saturated
grey

§ilt, slightly sandy, firm,
saturated, grey

gilt, firm, grey with thin clay
laminations throughout 10°
silty sand layer at 30 feet
Clay, stiff, brown-grey, with
silt layers present

Total Depth

- ma - mmes = R erE tEr g " e A ey nr T

" Depth (ft.)

0-3
3-7

7=-13

13-16

16-19

19-21
21-25

25-29

29-34

34-36

36 feet

Thickness (ft.)

3
4

Rev. 04/87



Lithologic Description of Soil Boring K-20

_

Roadbed, £ill material 0-1
Clay, slightly silty, very 1-9

stiff, grey ferrous stains

c1ay,:silty. firm, grey-tan, 9=-15
ferrous stains and nodules

silt, clayey, firm, grey-brown 15-17
ferrous stains

Bilt, slightly clayey, soft, 17-21
grey, rooted with trace
of wood
s8ilt, clayey, soft grey 21-25
firm, grey
silt, firm, grey with clay 29-36

laminations and layers

Description Depth (ft.)

Total Depth 36 feet

(
L _

& mm——r Gy S E—Em e = e g — — - e —
: - - - —— - —— K e Em e - — aeme s - =R R

Thickness (ft.)

1
8

R R
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Lithologic Description of Soil Boring K-21

Description

Roadbed, £ill material

Clay, very stiff, brown-grey,
ferrous stains, silt zone
at )1 feet

Clay, silty, soft, brown-grey
ferrous stains

gilt, clayey, soft, grey with
ferrous stains and nodules

silt, sandy, firm, grey

silt, soft-firm, grey with
few clay laminations present

Sand, very fine-silty, compact,
grey saturated with thin clay

laminations

Clay, silty, firm, grey with
thin silt laminations

Silt' Slndy, fim' grey '1th
thin clay laminations

Total Depth

0-1

1-12
12-14
14-17

17-18
18-20

20-29

29-31

31-36

36 feet

Thickness (ft.)

1
1]
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Lithologic Description of Soil Boring K-22

(.
'. pescription

P e oy -

Roadbed, £ill materijal

Clay, very stiff, grey-brown

ferrous stains, rooted _

Depth (ft.)

gilt, very clayey, firm, grey

ferrous stains

gilt, soft, brown, saturated

silt, slightly clayey, soft,
grey

Clay, silty, stiff, grey

silt, sandy, firm, grey,
saturated with a 10-inch
clay layer at 20 feet

g8ilt, firm, grey, with few
thin clay laminations
throughout, 6 inch clay
layer at 29 feet

Clay, slightly silty, firm,
grey with very thin silt
laminations

silt, slightly sandy, firm, grey

with thin clay laminations

Total Depth

0-2
2-7

7-10

10-12
12-17

17-18
18-25

25-32

32-34

34-36

. 36 feet

Thickness (ft.)
2

Rev. 04/87
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. Description

Lithologic Description of Soil Boring K-23 (MW-31)

Shells, fill material 0-1

Clay,

very stiff, grey-dark 1-10

brown ferrous stains, rooted

c1ay;
silt,

slightly silty, soft, grey 10-13
clayey, soft, grey, with 13-18

ferrous stains

CIBYl

Band,
grey

sile,
silt,

silty, firm, brown-grey 18-19

very fine-silty, firm, 19-21
saturated
clayey, firm, grey, rooted 21-26

slightly sandy, f£irm, 26-29

grey, with few clay
laminations present

Clay,
S5and,

Clay,
thin

silt,

-
Total

* when well MW-31 was installed on 9/6/85,
was moved 50 ft north of K-23 and the boring indicated
the soil was silt (not clayey silt from 21 to 24 ft).

stiff, tan-grey 29-31
silty, firm, grey : 31-32
stiff, tan-grey, with 32-34
silt laminations

sandy, firm, grey 34-36
Depth o 36 feet

Depth (ft.)

Thickness {(ft.)

b |
9

the location

Rev. 04/87



APPENDIX B

Soil Laboratory Results
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Monitor-well Abindonment Information
Prom the review of monitor-well locations, wvisual
inspections, well-construction details and the ground-water

quality results taken from the well integrity tests, a

determination was made on & well-by-well basis as to whether

it should be abandoned. As a result of the tests performed,

thirteen (13) monitor wells (Mw-1, -2, -3, =5, -6, =B, =9,
-10, =15, =16, =17, -1}8, and -19%) were found to have poor
integrity and with the approval of DEQ, were subsequently
abandoned. The summarized well integrity test results are as

follows:

Well MW-1: Logging assessment technique shows poor
cement to casing bonding; DEQ has recommended abandon-
ment (G&M did not test). -

Well MwW-2: Well screen is placed in a silty clay;
grout around casing is cracked and is a potential
conduit for vertical migration; recommend abandonment.

Well MW-3: Screened in silty clay; water samples have i
great variation in conductivity (1560 to 1750 umhos/cm);
recommend abandomment.

Well MW-4: Good well, but no potential future use
foreseen; retain as piezometer.

Well MW-5: Effective sampling interval too great (17 ft
to 60 £ft) according to DEQ; recommend abandomment.

Well MW-6: Very silty water samples; screened in silty
clay; too close (on dike) to facility; recommend aban-
donment.

Well MW-7: Good well, but according to DEQ guidelines,
It is not usable as a monitor well because it is greater
than 200 £t from facility:; retain as piezometer,
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Well MW-8B: Logging assessment technigue shows poor
cement to casing bonding; DEQ has recommended
abandonment (G&M did not test).

well MW-9: Very silty water samples; large pH and
conductivity variations; recommend abandonment.

Well Mw-10: Scr:ened in silty clay; very turbid
samples; large conductivity variations; very Blow
recharge rate; recommend abandonment.

Well MW-11 and MW-12: Solid waste wells, therefore they
are not part of this assessment but tested to be good;
no recommendation.

Well MW-13: Previously abandoned.

Well Mw-14: Produced clear representative water
samples; retain for monitoring.

Well Mw-15: Slightly cloudly; conductivity changes;
recommend abandomment.

Well MW-16: slightly «cloudly; slight pR and
conductivity variations; recommend abandorment.

Well Mw-17: Very silty; very slow recharge rate;
screened in silty clay; recommend abandomment.

Well MW-18: Casing and concrete broken in wells; poor
grout seal observed; screened in silty clay zone; not
tested; recommend abandonment. :

Well MwW-19: Improper screen interval, samples cloudy;
recommend abandomment,

The details of the well abandonment program are

summarized in Table C-1l.

The monitor-well abandomment procedure consisted of the
following three steps: 1) remove well casing and screen; 2}
ream the borehole to remove debris (grout, gravel pack,
etc.): 3) grout the borehole with a Class A portland

cement/bentonite grout from bottom to top using the tremie

method. A location map of the abandoned monitor wells is.

provided as Figure C-1.
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ﬁonitor-ﬂell Installation

The monitor wells were installed using 8 mud-rotary
drilling rig. Using information obtained from the soil
boring program, an B-inch diameter borehole was drilled to

the iop of the proposed interval to be screened. Undisturbed

soil samples were then taken of this zone to confirm its .

suitability as a screen interval.

The monitor wells were then installed into the borehole.
The wells were constructed of 3-inch diameter, schedule 40,
flush threaded PVC casing with a §-inch_dimeter. s5=-foot,
long, 10-slot (0.0l-inch) PVC screen. A 2.5-foot long capped
sump and stainless-steel centralizer were attached to the
bottom of each screen section. A gravel pack consisting of
20/40 filter sand was placed by the tremie method in the
annular space around the well screen from the bottom of the
well bore to two feet above the top of the well screen. One
foot of fine sugar sand was then placed above the gravel pack

in the anmular space by the tremie method to prevent seepage

"of the grout into the gravel pack. Finally, a sulfate

resistant, Class H cement grout/bentonite mixture was placed
in the annular space from the top of the sugar sand to land
surface to eliminate seepage of surface contaminants into the
screened zone. Individual monitor-well construction diagrams

are provided as Figures D-1 through D-12.

e L L
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After allowing a minimum of twenty-four hours for the
cement to set, each well was developed by a combi;ation of
swabbing and air-1ifting until sediment free formation water
was pumped from the wells, thereby ensuring that all drilling

flulas had been removed and sediment-free samples would be

. obtained. - After development, each well was provided with a

"well~Wizard® ground-water sampling pump.

Lockable, brotective steel casings were then placed over
the well casings and installed in 3 foot square concrete
pads. Steel protective barriers were placed around each well
to provide protection from vehicular traffic. Upon
completion ©of the monitor-wells, the well casings were
surveyed relative to mean sea level (msl). This data along

with well- construction details are provided in Table D-1.
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Direction of Movement

wWater-level measurements obtained froﬁ the noniior wells
for several years consistently indicate that the potential
horizontal flow direction in the surficial aquifer is
gene§a11y south-southeasterly away from the Mississippi
River, as shown in Figure 11. The horizontal hydraulic
gradient within the aquifer is about 0.005 ft/ft. A reversal
in ground-water flow, i.e. hydraulic gradient, has not become
apparent during periods of low river stages. Therefore, the
upgradient side is to the north-northwest of each HWMA and

the downgradient side is to the louth-soutﬁeast of each HWMA.
Rate of Movement

Using Darcy's Law, the potential rates of horizontal
ground-water movement were estimated for the shallow aqguifer.
The ground-water migration velocities presented here are only
intended to provide an estimate of the general order of
magnitude and should not be used for detailed site specific
assessmgnt;. The average horizontal ground-water velocity
§s a function of the hydraulic conductivity (K), the

hydraulic gradient (i), and the effective porosity (p).

The horizontal ground-water flow velocity (vh) is

expressed as follows:

v, = _(x) ()
P
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vhere: K = BHorizontal hydraulic conductivity (about 1 x
10 © cm/sec in the silt zone)

i = Hydraulic gradient (about 0.005 ft/ft)

p = Effective porosity (0.2, assumed)

Assuming an effective porosity of 0.2, an average:

hydraulic conductivity of about 1 x 10" cm/sec, and a
hydraulic gradient of 5 x 10-3 ft/ft, the pore water velocity
of ground water moving laterally away from the river through
the uppermost permeable zone is about 0.25 ft/yr. At this
rate it would take water that enters the silt aguifer along
the downgradient edge of a HWMA impoundment about 400 years
to reach a monitor well located 100 feet downgradient. The
actual rate of flow will vary from place to place because the

hydraulic conductivity and gradient vary from place to place.
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FIGURE 11. WATER-LEVEL CONTOUR MAP FOR NOVEMBER 25, 1985.
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MONITORING NETWORK

AE a result of the hydrogeologic assessment, GEM
recommended installation of an additional twelve {12) monitor
wells (Mw-20 through Mw=31). Subsequent to DEQ approval,
thes; wells were installed and developed; four (4) were
installed around the lagoon area (Figure 12) and eight (8)

around the pit ares (Figure 13).

GiM recommended that the wells be located where the
surficial clay deposits were thinnest. B5creen intervals were
selected near the top shallow aguifer where the most mobile
contaminants would be found and, as reguested by the DEO,
five foot screens were installed in each of the monitor

wells.
Justification for Monitor-Well locations
Lagoon Area

Monitor wells were installed to monitor the lagoon area.

‘cross-section A-A' (Figure 6) indicates that the optimum

depth and location for monitor well MwW-20 4is on the
upgradient side of the lagoon near borings K-14 and K=-15

(Figure 3). The screen interval (15 to 20 ft bls) was

selected in the upper half of the 10-foot silt zone., The .
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Corps of Engineers and the Jefferson Parish Levee Board gave
their permission to install the borings and the monitor

wells.

Three wells were installed on the downgradient side of
the iagoon area. Well MW-31 was selected at boring location

K-23 for the following reasons:

l. It is along the apparent potential flow path of
ground water nigrating south-southeast £from the
lagoon area;

2. It is located in an area that is presently free fronm
abnormally high concentrations of common ions, such
as calcium, magnesium, bicarbonate, and chloride.
These ions were found in abandoned wells (MW-13 and
MW=-17) located on the east side of the lagoon
(although the reason for the presence of these rather
common fons is not known, it is certain they do not
originate from the lagoon area);

3. A permeable silty sand zone was found (19-24 ft bls}

at about the same depth as the screened intervals of
monitor wells south of the lagoon.

Monitor wells MW-21 and MW-22 were installed about 100
feet east and west of well Mw-14, respectively. These three
wells monitor the ground-water downgradient of the lagoon
HWMA and are screened in litﬁologicnlly similar deposits
ranging from 12 to 19 £t bils.

Pit Area

In the pit area, eight (8) monitor wells were installed

lhd developed; wells MW-23 and MW-27 are upgradient, and
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wells MW-24, MW-25, MW-26, MW-28, MW-29 and MW-30 are
downgradient. All are screened in the upper silt, which
appears to be laterally continuous in the HWMA pit area. A
detailed discussion of gtg monitor-well installation program,
the - construction details, and individual monitor-well

construction diagrams are provided in Appendix D.
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CONCLUSIONS

In conclusion, the expansion of the ACC ground-water
monitoring system recommended by G&M in April 1985, is now
comp}ete and is in compliance with all expressed Federal and
Stat; Interim Status ground-water monitoring regulations.
The monitoring network was designed and constructed "to
provide representative ground-water samples from the
uppermost portion of the point Bar agquifer at locations

capable of intercepting contaninants migrating from the

impoundment areas.
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CLOSING COMMENT

Geraghty & Miller, 1Inc., has enjoyed providing

ground-water consulting services to ACC for this important

“<r

_project and thanks Mr. Jerry Johnson and Mrs. Anita Junker

for providing information from their files in a timely manner

and expediting the field operations.

Sincerely,

GERAGHTY & MILLER, INC.

Biact Sy

P. Bradford Kking
Bydrogeolgist

C&.ﬁd sl

hn V. Kinsella
Manager, Baton Rouge Office

- Michael E. Glowacz
Project Advisor
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